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(54) APPARATUS FOR IDENTIFYING LIVING BODY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable identification of a living 
body each time biological signals are detected, based on the 
characteristic value extracted from a plurality of detected 
signals and the memorized values in the memory means. 
SOLUTION: This apparatus irradiates light from a light source 2 
to a finger 1 each time a plurality of predetermined signals is 
detected. A light detection device 3 detects a pulse wave signal 
by receiving light that has penetrated the finger 1. Unnecessary 
noises are eliminated from the signal by a filter circuit 4 and the 
resulting signal is converted to a digital signal by an A/D 
converter 5. The digitized pulse wave signal is subjected to 
extraction of characteristic values by a characteristics- 
extracting means 6. A data processing means 7 constitutes 
characteristic vectors and matrices from these values. On 
collation, a switch 8 is connected to a collation side. Unknown 
characteristic vectors and wave shape vectors of an examinee 
enter a comparison/judge means 9 from the data processing 
means 7. Thus, each time a pulse wave signal is detected on 
inspection of a plurality of predetermined items, the signal is 
collated with registered data in the data storage means for judgement 
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CLAIMS 



[Claim(s)] 

[Claim 1] A biomedical signal detection means to detect the biomedical signal showing physiology 
actuation of a living body at each time at the time of two or more detection defined beforehand, A 
characteristic quantity extract means to extract characteristic quantity from the biomedical signal 
detected with said biomedical signal detection means, A storage means to memorize at least one side of 
a value which processed characteristic quantity and this characteristic quantity, The living body 
identification unit equipped with a discernment means to identify a living body based on the storage 
value memorized by the characteristic quantity extracted by said characteristic quantity extract means, 
and said storage means whenever a biomedical signal is detected at each time at the time of two or 
more detection. 

[Claim 2] Said characteristic quantity is a living body identification unit according to claim 1 
characterized by being the information about the frequency spectrum of a biomedical signal at least. 
[Claim 3] The characteristic quantity about said frequency spectrum is the frequency of at least one 
spectrum of a biomedical signal, reinforcement, and a living body identification unit according to claim 2 
characterized by being at least one of the half-value width. 

[Claim 4] Said characteristic quantity is a living body identification unit according to claim 1 
characterized by being the information about the time interval of the specific location of a biomedical 
signal at least 

[Claim 5] The characteristic quantity about the time interval of said specific location is a living body 
identification unit according to claim 4 characterized by being the statistic of the spacing time amount 
when measuring on the basis of the peak location or bottom location of a biomedical signal repeated 
periodically. 

[Claim 6] Said characteristic quantity is a living body identification unit according to claim 1 
characterized by being the information about the amplitude value of a biomedical signal at least. 
[Claim 7] The information about said amplitude value is a living body identification unit according to 
claim 6 characterized by being the value which amended the biomedical signal with the time interval of 
the fixed range of this biomedical signal. 

[Claim 8] The information about said amplitude value is a living body identification unit according to 
claim 6 or 7 characterized by being two or more amplitude value of fixed within the limits from the 
predetermined location which the biomedical signal defined beforehand. 

[Claim 9] It is the living body identification unit of claim 6 which is further equipped with an scaling 
means to scale said two or more amplitude value of fixed within the limits, and is characterized by said 
discernment means identifying a living body based on the storage value memorized by said amplitude 
value scaled by said scaling means, and said storage means thru/or claim 8 given in any 1 term. 
[Claim 10] Said scaling means is a living body identification unit according to claim 9 characterized by 
said thing [ scaling ] by doing the division of said two or more amplitude value of fixed within the limits 
with the standard deviation of two or more of these amplitude value, or subtracting it by the average of 
two or more of these amplitude value. 

[Claim 11] The value which processed said characteristic quantity is the vector constituted using said 
characteristic quantity. Said discernment means A vector is constituted using the characteristic 
quantity extracted by said characteristic quantity extract means. A living body identification unit given in 
any 1 term of claim 2 which calculates the distance of the constituted this vector and the vector 
memorized by said storage means, and is characterized by what a living body is identified for based on 
the calculated distance thru/or claim 10. 

[Claim 12] The value which processed said characteristic quantity is the vector and matrix which were 



constituted using said characteristic quantity. Said discernment means A vector is constituted using the 
characteristic quantity extracted by said characteristic quantity extract means. A living body 
identification unit given in any 1 term of claim 6 characterized by what a living body is identified for 
based on the distance which calculated and calculated distance using the constituted this vector, the 
vector memorized by said storage means, and the example of a line thru/or claim 10. 
[Claim 13] Said biomedical signal is a living body identification unit given in any 1 term of claim 1 
characterized by ****** by a pulse wave, an electrocardiogram, a heartbeat, the wink, the 
electroencephalogram, the respiratory sound, and the signal that detected any of temperature they were 
and was acquired thru/or claim 12. 

[Claim 14] Said feature-extraction means is a living body identification unit given in any 1 term of claim 
1 characterized by extracting characteristic quantity from the signal which differentiated the biomedical 
signal about time amount thru/or claim 13. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a living body identification unit, and relates to the living 
body identification unit which identifies a living body based on the biomedical signal showing physiology 
actuation of a living body in more detail. 
[0002] 

[Description of the Prior Art] Conventionally, the method of using closing motion (wink) of a fingerprint, 
****, the iris, the blood vessel of a finger, the vasa sanguinea retinae, a face, a voiceprint, and an eyelid 
and a signature for the method using biometrics with the identification equipment used for close leaving 
management of a security system, the access control of a computer, etc. is learned. For example, it is 
indicated by JP,6-187430,A with the equipment using a fingerprint, and is indicated by JP,7-21373,A in 
the system using the blood vessel pattern of a finger. The identification using the period of a pupillary 
reaction or the wink, for example, JP,6-203145,A, is indicated. Moreover, for the medical purpose, the 
method which carries out identification from blood vessel information (Korotkoff sounds, a pulse wave, 
heart rate, etc.) required for blood pressure measurement, for example, JP,6-142065,A, is indicated. 
[0003] 

[Problem(s) to be Solved by the Invention] The conventional discernment by a fingerprint, ****, the iris, 
the face, the blood vessel of a finger, the vasa sanguinea retinae, etc. is discernment by the spatial 
pattern fundamentally made eternal. While these patterns are excellent in the point that reading does 
not take time amount, they have **** possibility that a pattern will be stolen on the contrary with an 
image sensor etc. in that in an instant, and always have the danger of surreptitious use. In discernment 
by the voiceprint and hand (signature) which change in time on the other hand, although there are few 
**** dangers that data will be stolen in an instant, since the time of day from detection for discernment 
to collating decision and time amount (how much) are limited (when), there is a problem which is easy to 
have data forged by the false signal etc. 

[0004] Moreover, although it is possible in the identification using the above-mentioned wink period to 
make a collating judgment by the time of day of arbitration and the time amount of arbitration from 
detection for discernment, it turns out that it generates at random, and this period cannot be identified 
only by it. Moreover, as for a users burden, it is large that the need of carrying out armband wearing is 
in an arm by the method using the pattern of the Korotkoff sounds of blood vessel information etc. 
Moreover, this method as well as a voiceprint or a hand (signature) has the problem that the time of day 
and time amount from detection for discernment to collating decision are limited. 

[0005] With the identification equipment made applicable [ which was described above / conventional ] 
to discernment, since the candidate for discernment is a spatial pattern or time of day from detection 
for discernment to collating decision and time amount (how much) are limited (when), for the person 
aiming at forgery, it also has the serious defect in which the malfeasance by a false pattern (or signal) 
etc. can be performed easily. 

[0006] By the discernment method explained variously above, by the time amount of arbitration, a 
biomedical signal cannot be detected and identification cannot be carried out to the time of day of 
arbitration at any time from the biomedical signal. 

[0007] This invention was accomplished in view of the above-mentioned fact and aims at proposing the 

possible living body identification unit of identifying a living body at any time. 

[0008] 

[Means for Solving the Problem] A biomedical signal detection means to detect the biomedical signal 
with which invention according to claim 1 expresses physiology actuation of a living body at each time at 



the time of two or more detection defined beforehand for the above-mentioned purpose achievement, A 
characteristic quantity extract means to extract characteristic quantity from the biomedical signal 
detected with said biomedical signal detection means, A storage means to memorize at least one side of 
a value which processed characteristic quantity and this characteristic quantity, Based on the storage 
value memorized by the characteristic quantity extracted by said characteristic quantity extract means, 
and said storage means, whenever a biomedical signal is detected at each time at the time of two or 
more detection, it has a discernment means to identify a living body. 

[0009] Namely, a biomedical signal detection means detects a biomedical signal at each time at the time 
of two or more detection defined beforehand. Namely, a biomedical signal detection means detects at 
least one biomedical signal at each time at the time of two or more detection defined beforehand. This 
biomedical signal expresses physiology actuation of a living body. Physiology actuation differs for every 
living body. Therefore, the different description for every living body is included in a biomedical signal. A 
characteristic quantity extract means extracts characteristic quantity from the biomedical signal 
detected with the biomedical signal detection means. A storage means memorizes at least one side of a 
value which processed characteristic quantity and this characteristic quantity. 
[0010] And based on the storage value memorized by the characteristic quantity extracted by the 
characteristic quantity extract means, and the storage means, a discernment means identifies a living 
body, whenever a biomedical signal is detected at each time at the time of two or more detection, [n 
addition, although a discernment means may identify a living body for every time at the time of two or 
more detection which detects a biomedical signal with a biomedical signal detection means, it may 
identify a living body at each time at the time of two or more detection of the inside at the time of two 
or more detection which detects a biomedical signal with a biomedical signal detection means. 
[001 1] Thus, since a living body is identified based on the storage value memorized by the characteristic 
quantity which detected the biomedical signal at each time at the time of two or more detection defined 
beforehand, and extracted it from the detected biomedical signal, and the storage means whenever a 
biomedical signal is detected at each time at the time of two or more detection, a living body is 
discriminable at any time. 

[0012] Here, characteristic quantity is good also as information about the frequency spectrupn of a 
biomedical signal at least like claim 2. In this case, the characteristic quantity about frequency spectrum 
is good also as at least one of the frequency of at least one spectrum of a biomedical signal, 
reinforcement, and the half-value width. 

[0013] Moreover, characteristic quantity is good also as information about the time interval of the 
specific location of a biomedical signal at least like claim 4. In this case, the characteristic quantity 
about the time interval of a specific location is good like claim 5 also as statistics (an average, a median, 
standard deviation, distribution, etc.) of the spacing time amount when measuring on the basis of the 
peak location or bottom location of a biomedical signal repeated periodically. 

[0014] Furthermore, characteristic quantity is good also as information about the amplitude value of a 
biomedical signal at least like claim 6. In this case, in order that amplitude value may amend this since it 
changes if the period of a biomedical signal changes, the information about amplitude value is good like 
claim 7 also as a value which amended the biomedical signal with the time interval of the fixed range of 
this biomedical signal. On the other hand, specifically, the information about amplitude value is good like 
claim 8 also as two or more amplitude value of the predetermined location which the biomedical signal 
defined beforehand to fixed within the limits, namely, two or more amplitude value of the predetermined 
location which at least one biomedical signal detected at each time at the time of two or more detection 
beforehand defined with the biomedical signal detection means defined beforehand to fixed within the 
limits — ** — you may carry out. In this case, it has further an scaling means to scale two or more 
amplitude value of fixed within the limits, like claim 9, and you may make it a discernment means identify 
a living body based on the storage value memorized by the amplitude value scaled by the scaling means, 
and the storage means. In this case, an scaling means is scaled like claim 10 by doing the division of two 
or more amplitude value of fixed within the limits with the standard deviation of two or more of these 
amplitude value, or subtracting it by the average of two or more of these amplitude value. 
[0015] By the way, it sets to claim 2 thru/or claim 10. The value which processed characteristic 
quantity like claim 11 It is the vector constituted, using characteristic quantity, and a discernment means 
calculates the distance of the vector which constituted and this constituted this vector using the 
characteristic quantity extracted by the characteristic quantity extract means, and the vector 
memorized by said storage means, and you may make it identify a living body based on the calculated 
distance. 



[0016] In claim 6 thru/or claim 10, moreover, especially the value that processed characteristic quantity 
like claim 12 It is the vector and matrix which were constituted using characteristic quantity. A 
discernment means You may make it identify a living body based on the distance which calculated and 
calculated distance using the vector which constituted and this constituted the vector using the 
characteristic quantity extracted by the characteristic quantity extract means, the vector memorized by 
said storage means, and the example of a line. 

[0017] In addition, a biomedical signal is good like claim 13 also as a signal which detected any of a pulse 
wave, an electrocardiogram, a heartbeat, the wink, an electroencephalogram, the respiratory sound, and 
temperature they were, and was acquired. 

[0018] Moreover, in order that a feature-extraction means may emphasize the description part and may 
raise a living body discernment system, you may make it extract characteristic quantity from the signal 
which differentiated the biomedical signal about time amount like claim 14. 
[0019] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail with reference to a drawing. A pulse wave is made into a biomedical signal with the gestalt of the 
1st operation. In addition, with the gestalt of this operation, in addition to a pulse wave, if the detection 
approach is set aside, an electrocardio wave and a cardiac acoustic wave can be detected and this can 
be made into a biomedical signal. In addition, with the gestalt of the 2nd operation, the signal showing 
actuation of the wink is made into a biomedical signal so that it may mention later, but if the detection 
approach is set aside, an electroencephalogram, a respiratory acoustic wave, and temperature can be 
detected and this can be made into a biomedical signal. 

[0020] The living body identification unit (henceforth identification equipment) concerning the gestalt of 
[gestalt of the 1st operation] book operation In order that the light source 2 for pulse wave detection 
and a photo detector 3, the filter circuit 4 for the noise rejection of a pulse wave signal, A/D converter 
5 changed into a digital signal from an analog signal, a feature-extraction means 6 to extract 
characteristic quantity from a pulse wave signal, a data-processing means 7 to process characteristic 
quantity, and security may secure It is operated by the manager with the registration authority of data. 
It is based on the collating result obtained with the data storage means 10 which consists of a switch 8 
which changes collating and registration in identification equipment according to this actuation, 
semiconductor memory, etc., a comparative judgment means 9 to compare preservation data (storage 
value) with the data which should be collated, and the comparative judgment means 9. It has a 
correspondence actuation means 1 1 to output correspondence actuation. 

[0021] Here, there are a plethysmogram (refer to drawing 2) which measured volume change of a 
peripheral vascular system as a pulse wave, and a pressure pulse wave (refer to drawing 3) which 
measured the pressure change of a part with a blood vessel secret cavity in a pulse wave. The 
reflection from cardiac tuning, the ejection condition of the ventriclus sinister, main artery compliance, 
and a peripheral vascular system etc. is reflected in the pulse wave, and all can perform identification by 
comparing the individual difference. However, about a pressure pulse wave, in order to measure lateral 
pressure change (the carotid pulse, jugular pulse as an example) with pressure components (for example, 
PZT etc.), a user s burden is not greatly suitable for identification equipment. 

[0022] generally measurement of a plethysmogram is widely performed in a medical diagnosis — having 
— **** — two kinds, a photoelectrical type and an impedance method, — it is . Since an impedance 
method has the large burden of a user called attachment of the electrode for impedance change 
detection in the living body etc., it is not suitable for identification equipment. In plethysmogram 
measurement of a photoelectrical type, the difference of the arterial blood inflow in a part and venous 
blood inflow is regarded as quantity of light change. There are the transparency mold approach (refer to 
drawing 4 (A)) of detecting the light which penetrates the interior of a living body, and the reflective 
mold approach (refer to drawing 4 (B)) of detecting the light reflected irregularly inside the living body in 
this photoelectrical type, and any approach can be applied to identification equipment. Moreover, also 
about a measurement part, if it is the part which a peripheral condition pulse blood circulatory system 
concentrates (for example, a finger tip, an earlobe, etc.), it can measure by every part of the body in 
principle. However, with the gestalt of this operation, as shown in drawing 5 (A) and drawing 5 (B), the 
light penetrated on both sides of a finger tip 1 by the photo detector 3 and the light source 2 
(dispersion) is measured, therefore, the description of the arterial system from the above-mentioned 
ventriclus sinister to a measurement part — in addition, reflection according to a pawl since the 
anatomical feature of measurement part parts, such as a peripheral vessel pattern, thickness of living 
body ♦***, and an optical property, is also reflected in a pulse wave, and the description (individual 



difference) can be extracted more notably, and the light source 2 and a photo detector 3 avoid a part 
for a claw part and are further arranged in an optical path — there is nothing — a S/N ratio — a high 
pulse wave signal is acquired. However, if premised on actuation of a computer, the way of an earlobe 
will have both hands more desirable [ a measurement part ] in the semantics of becoming free. 
[0023] About the light source 2 of pulse wave measurement, an incandescent lamp, a halogen lamp, light 
emitting diode, laser diode, etc. can be used. If it thinks from safety, endurance, and economical 
efficiency especially, although light emitting diode is desirable, it will not be restricted to this. Moreover, 
on the wavelength (800-900nm) of a near infrared region, although not limited especially about the 
wavelength of the light source 2, since living body **** is permeated from the first more well and an 
oxyhemoglobin and the reduced hemoglobin absorb the light of this wavelength field, the moisture which 
occupies most living bodies can acquire the good pulse wave signal of the S/N ratio which reflected the 
individual description sharply as quantity of light change. Moreover, with the identification equipment 
using the light source 2 of the wavelength (800-900nm) of a near infrared region, since it says that light 
is hardly visible to an eye, there are a mental load to a test subject and effectiveness mitigated sharply. 
The light which may emit light continuously and emits light intermittently is sufficient as the light source. 
Light may be temporarily emitted at the time of day of arbitration. When a biomedical signal is able to be 
detected in addition to the time amount which emits light when emitting light continuously and it breaks 
off in the middle of a biomedical signal, or even when emitting light temporarily, judge that it was forged 
clearly and all subsequent processings are made to stop, for example, if it is a computer system, 
correspondence actuation of a compulsory log out etc. is performed: 

[0024] Next, a filter circuit 4 is explained. A filter circuit 4 removes the noise by the stray lights mixed in 
the pulse wave signal (electrical signal) changed by the photo detector 3, such as a source power supply 
and an indoor fluorescent light. With the gestalt of this operation, two kinds of low pass filters (the cut- 
off frequency of 20Hz or less and about 1 5Hz are desirable) shown in drawing 6 (A) and drawing 6 (B) 
can be used. The low pass filter of an active mold is shown in drawing 6 (A), and the low pass filter of a 
passive mold is shown in drawing 6 (B). It has the integrating circuit constituted from resistance r and a 
capacitor d by both, and a noise is removed. However, since mixing of a noise is influenced by a 
measurement location and the Measuring condition, if the good pulse wave signal of a S/N ratio is 
acquired from the first, a filter circuit 4 is necessarily unnecessary. Moreover, since a dc component 
does not contribute to a direct pattern of pulse wave, it may prepare the high-pass filter (the cut-off 
frequency of 1Hz or less and about 0.1 Hz are desirable) which cuts a dc component 
[0025] Next, A/D converter 5 is explained. A/D converter 5 digitizes a pulse wave signal. Since the 
upper limit of the frequency spectrum of the pulse wave signal of a resting period is about 10-12Hz, a 
sampling theorem to sampling-time spacing should just be about 50 or less ms at least. However, it is 
more desirable to extract with the shortest possible time interval, in order to find more the time base 
point (for example, a peak location or a bottom location) of the below-mentioned point extracting 
[ characteristic quantity ] to accuracy. With the gestalt of this operation, it saw from change of a 
pattern of pulse wave, and could be about 1 ms. Moreover, the almost same effectiveness is realizable 
also by processing [ moving average ] the data after A/D conversion instead of processing with the 
filter for the above-mentioned noise rejection. 

[0026] Next, the feature-extraction means 6 is explained. With the identification equipment of this 
invention, since a medical diagnosis is not the purpose, its attention is paid to the characteristic 
quantity in which individual difference appears more notably in a feature extraction. With the feature- 
extraction means 6 in the gestalt of this operation, a pulse wave signal extracts characteristic quantity 
also from the signal (the signal which carried out multiple-times differential may be used) which 
differentiated the signal about time amount from the first. It is because discernment precision will 
improve in the case which the characteristic quantity which emphasized the high frequency component 
contained in a wave is obtained, and the individual description concentrates on the large part of change 
of a pattern of pulse wave if the differential signal of a pulse wave signal is used. Although not 
illustrated, with said feature-extraction means 6, it also has a means to differentiate a pulse wave signal. 
Below, when extracting the information about the frequency spectrum for a pulse wave signal and its 
differential signal as characteristic quantity and extracting the information about time amount as 
characteristic quantity, three in the case of extracting the information about the amplitude value of a 
signal as characteristic quantity are explained. 

[0027] Next, an operation of the gestalt of this operation is explained. 

[0028] The light which came out of the light source 2 receives a transmitted light by the photo detector 
3 which penetrates a finger tip 1 and is located in the opposite side. Intensity modulation of the 



transmitted light is carried out by the individual pulse wave. Therefore, the electrical signal photo 
electric conversion was carried out [ the electrical signal ] by the photo detector 3 turns into a pulse 
wave signal including the individual description. An unnecessary noise is removed by the filter circuit 4 
and this signal is changed into a digital signal by A/D converter 5. As for this digitized pulse wave signal, 
the extract of characteristic quantity is performed by the following feature-extraction means 6. 
Although not illustrated, a means to differentiate a pulse wave signal is also included in this feature- 
extraction means 6. characteristic quantity is a pulse wave signal and (or) the information about the 
frequency spectrum of the differential signal, the information about the time interval of a signal, and the 
information about the amplitude value of a signal. The following data-processing means 7 constitutes a 
feature vector and the description matrix (it mentions later for details) from such characteristic 
quantity. With this identification equipment, it is processing after the data-processing means 7 at the 
registration and collating time, and the contents and flow of processing differ from each other. In the 
time of registration, a switch 8 is connected to a registration side and a feature vector and the 
description matrix are stored as registration data with the identification number which can identify a 
registrant for the data storage means 10. As for registration of an identification equipment user, a 
manager is engaged in registration with a registrant. On the other hand, a switch 8 is connected to a 
collating side, a test subject's strange feature vector and wave vector (it mentions later for details) go 
into the comparative judgment means 9 from the data-processing means 7, and the comparative 
judgment of the case of collating is carried out to the registration data in the data storage means 10. a 
comparative judgment here computes the distance of a strange vector and registration data, and judges 
whether it is the no which is the person into whom the strange test subject registered the feature 
vector with relative magnitude with each of that distance and (or) a fixed threshold distance. With the 
following correspondence actuation means 11, based on the decision result of the comparative judgment 
means 9, correspondence actuation of log in authorization (compulsory log out) of a computer system 
etc. is performed, and a series of processings are completed. 

[0029] If the test subject is always equipped with the detector for detecting a biomedical signal, these 
processings can be measured at the time of day of arbitration at each time at the time of the time 
amount of arbitration, i.e., two or more detection defined beforehand, and can make a collating judgment 
at any time. Moreover, since collating decision can make a collating judgment not only the time of the 
log in of a system but during a log in, when he ****, the malfeasance which others also take the place of 
can also be prevented. 

[0030] Moreover, when the biomedical signal is always detected and it becomes impossible to detect a 
signal during operation of a system while the system which needs actual security, such as under the log 
in of a computer system, is working for example, correspondence actuation of a compulsory log out etc. 
can also be performed. Furthermore, since only the time amount of arbitration can also perform this 
processing of a series of at the time of day of arbitration according to the procedures (for example, 
program etc.) for which it opted beforehand, the safety to the malfeasance by the false pattern (or 
signal) etc. increases by leaps and bounds compared with the conventional approach. 
[0031] Next, the information about the frequency spectrum for the pulse wave signal and its differential 
signal as characteristic quantity extracted by the feature-extraction means 6, the information about 
time amount, and the information about the amplitude value of a signal are further explained to a detail. 
[0032] First, the information about frequency spectrum makes characteristic quantity frequency 
spectrum obtained by carrying out the Fourier transform of the pulse wave signal (or the differential 
signal) (refer to drawing 7). the frequency spectrum of a pulse wave signal — setting — the frequencies 
f1, f2, and f3 of the peak location of each spectrum ... (in drawing 8, it is illustrating only to f5) — peak 
intensity p1 and p2 — the halfH/alue width (one half of frequency spans of a location of each peak 
value) w1, w2, and w3 of... and a spectrum ... and peak intensity p1 and p2 ... the receiving ratio w1 of 
the half-value width of one spectrum / w2 [ p1 and ]/p2 ... is extracted and it considers as 
characteristic quantity. Moreover, the effectiveness same also as characteristic quantity is acquired in 
the inverse number of the ratio of the half-value width of one spectrum to peak intensity. Although a 
certain amount of [ the amount in connection with fundamental frequency ] discernment precision as 
characteristic quantity is securable, when requiring high degree of accuracy more, it is desirable to make 
the amount to 9th higher-harmonic extent into characteristic quantity. Although a higher harmonic 
[ 9th / more than ] higher harmonic has very weak spectral intensity, and 9th higher-harmonic extent is 
enough as the higher harmonic to incorporate since it is thought that the contribution to characteristic 
quantity is small, a higher harmonic [ 9th / more than ] higher harmonic may be included in 
characteristic quantity. Resolution required for a frequency spectrum extract is about 0.1 Hz or less 



(desirably about 0.01Hz or less), and the time amount which incorporates a pattern of pulse wave is set 
to about 10 or less (desirably about 100 or less sees) sees. In addition, since the frequency to deal with 
is low, as for the Fourier transform here, it is common to use the algorithm of a fast Fourier transform 
actually. Moreover, the maximum entropy method may be used as the another technique of frequency 
spectrum analysis. 

[0033] Moreover, the information about time amount extracts a hour entry with the combination on the 
basis of a peak 13 and a bottom location, as shown in drawing 8 and drawing 9. With the gestalt of this 
operation Time intervals t1, t2, t3, and t4 of a peak 13 ... (to t6) deer illustration has not been carried 
out — and (or) the time intervals d1 t d2, d3, and d4 of a bottom 14 — the time amount (r1, r2, and r3 ...) 
from ... and (or) one wave-like bottom 14 (peak 13) to a peak 13 (bottom 14) s1, s2, s3 ... Let the 
statistics illustrating neither (an average, a median, standard deviation, distribution, etc.) be 
characteristic quantity. It is more more desirable to ask the extract of such characteristic quantity for a 
statistic from the sample of about 150 to 300 or more patterns of pulse wave which the above- 
mentioned statistic flxed-izes mostly. 

[0034] Furthermore, the information about the amplitude value of a signal makes characteristic quantity 
amplitude value of the signal of the pattern of pulse wave which is in the fixed range on the basis of the 
wave-like specific location repeated like a translation number of a pulse wave signal. With the gestalt of 

this operation, as shown in drawing 10, let amplitude value (v1, v2, v3 ) of the signal which 

determines and corresponds the specific location made into criteria in the extracting point of the 
characteristic quantity of some [ order / that ] in a time interval tO as one wave-like peak location be 1 
set of characteristic quantity. A time interval tO is decided in consideration of the frequency spectrum 
of a pattern of pulse wave. Moreover, the number of the extracting points of characteristic quantity is 
decided from a pattern of pulse wave and a time interval tO to extract. The pattern of pulse wave to 
extract is very good in which part of a signal, for example, drawing 1 1 — wave-like signal amplitude 
value from the peak 13 (bottom 14) of a pattern of pulse wave to the following peak 13 (bottom 14) can 
also be made into characteristic quantity like, moreover, P-B and B-P show by drawing 12 — as — 
making amplitude value of the signal of the wave [ **** / making amplitude value of the wave-like signal 
from the peak 13 of a pattern of pulse wave to the following bottom 14 into characteristic quantity ] 
from the bottom 14 of a pattern of pulse wave to the following peak 13 into characteristic quantity **** 

[0035] Moreover, amplitude value of the range distant from the peak 13 (bottom 14) fixed time of 
arbitration can also be made into characteristic quantity like drawing 13. Furthermore, signal amplitude 
value between the peaks 13 (bottom 14) of the arbitration which a pulse wave signal does not adjoin can 
also be made into characteristic quantity. About 1ms and since it is sufficiently small, a time interval tO 
is equal to 1ms, or serves as a value beyond it, so that it can be determined with the gestalt of this 
operation that the sampling time in A/D converter 5 will be the specific location of criteria and it can 
determine a peak location or a bottom location as accuracy more here. With this feature-extraction 
means 6, it sees from wave-like frequency spectrum, a time interval tO is set to about 20ms, and the 
characteristic quantity extract mark n are made into 40 points. The amplitude value of 40 points of the 
signal of the time amount range for about 800ms corresponds to 1 set of characteristic quantity. 
[0036] By the way, fault may arise in the feature extraction of the information about the above- 
mentioned amplitude value. It is because characteristic quantity may be changed if the amplitude value 
of a signal is extracted according to the characteristic quantity extract mark which fixed the time 
interval, since the time interval of a pulse wave is changed about about 30 to 40% with the condition of 
breathing, or mental stress even if it is a resting period. In order to avoid this, with the gestalt of this 
operation, the approach of amending the time interval of the point extracting [ characteristic quantity ] 
based on the conventional-time spacing on the basis of two wave-like peak time intervals of the 
arbitration which includes the extracted wave between them was taken. It is more desirable to amend on 
the basis of two wave-like time intervals which adjoin before and after a wave to extract in one wave- 
like feature extraction which includes a peak 13 (bottom 14), since an amendment error will become 
large if two waves of arbitration separate too much, and fluctuation of a pulse wave fine in the meantime 
arises. 

[0037] Below, two waves which adjoin before and after a wave to extract show the procedure which the 
time interval of the wave-like extract on the basis of a peak 13 amends (refer to drawing 14). the wave 
which adjoins before and after the wave B to extract — peak spacing of A and C is set to t, and it 
considers as the conventional time for performing time amount amendment The range of the time 
amount which extracts a wave to extract is decided based on t. In this example, it is considering as one 



half of the values of t. this 1/2 — a wave — since the time amount range equivalent to two waves is 
included in the peak spacing t of A and B, it is based on the idea that that 1/2 is appropriate to one 
wave extract However, since it is not restricted to one wave extract in a feature extraction, even if it 
has the value of 1/3, and a 2 / 3 grades, it is satisfactory in any way. That is, it is important to set up 
the wave A which adjoins before and after the wave B to extract, and the time amount range on the 
basis of the peak spacing t of B. With the gestalt of this operation, the value which did the division of 
t/2 by the characteristic quantity extract mark n (n= 40) hits the time interval tO of the point extracting 
[ characteristic quantity ]. thus, the wave which adjoins if it sets up with t0=t/(2n) — since the time 
interval tO of the point extracting [ characteristic quantity ] changes according to it even if the peak 
spacing t of A and B changes proportionally and the time interval of a pulse wave changes with the 
condition of breathing, or mental stress, the feature extraction of the amplitude value of a signal will be 
made more to accuracy. Moreover, assignment before and behind a feature-extraction point may be 
performed to arbitration, for example, in the time amount range of predetermined p hours by the side of 
before the peak 13 shown in drawing 14, 15 point sampling may be carried out, 35 point sampling of the 
remainder may be carried out to the time amount range of predetermined q hours on the backside, and 
all 40 points may be extracted before a peak 13 or from the backside. 

[0038] Moreover, amendment of the time interval of a wave extract can be performed easily [ what 
always needs to measure the time amount between peaks (or between bottoms) ], when extracting the 
wave between peaks (or between bottoms). When it is the time amount tO which divided peak 13 spacing 
time amount by the characteristic quantity extract mark n-1 when the case between the adjoining peaks 
13 was taken for the example (drawing 11), even if the time amount between peaks 13 changes, it is 
because tO will be corrected each time. 

[0039] furthermore, the amplitude value scaling means of the signal which carries out the standard 
deviation of a wave-like signal change and (or) an average to regularity on the basis of the specific 
location (for example, a peak location or a bottom location) of the signal extracted with the feature- 
extraction means 6 which makes information about amplitude value characteristic quantity is explained. 
The amplitude value of the signal extracted with the above-mentioned feature-extraction means 6 may 
change with the conditions (how to place a finger, how to apply acupressure, the dirt of a fingertip, 
blemish, etc.) of the measured finger a lot for every measurement. In order that basing-on individual 
difference amplitude value change and distinction may not attach this change, by the identification using 
that characteristic quantity, the case where highly precise discernment becomes impossible has it. in 
that case, amplitude value change of the signal produced for every measurement can be sharply reduced 
using the standard deviation value and (or) the average of amplitude value of one wave signal. For 
example, the standard deviation for every wave becomes fixed by breaking the amplitude value of one 
wave-like signal by standard deviation (distribution being sufficient) of the signal. Moreover, the average 
for every wave becomes fixed-ization by subtracting the average of the signal about the amplitude value 
of one wave-like signal. Thus, by performing scaling processing, change of the amplitude value of the 
signal for every measurement is reduced, equalization of ********** can be performed, and the 
identification equipment of high discernment precision can be realized. 

[0040] Next, the data-processing means 7 is explained, the characteristic quantity obtained by the 
above-mentioned feature-extraction means 6 to a feature vector and (or) the description matrix consist 
of data-processing means 7. In addition, when the data-processing means 7 constitutes a feature vector 
when the information about frequency spectrum and the information about time amount are extracted 
by the feature-extraction means 6 as characteristic quantity, and the information about the amplitude 
value of a signal is extracted by the feature-extraction means 6 as characteristic quantity, the data- 
processing means 7 is ****** about a feature vector and the example of the description line. 
[0041] How to constitute the vector of a pattern is explained from the characteristic quantity obtained 
from the feature-extraction means 6. By the feature-extraction means 6, the number of feature vectors 
may be one and many feature vectors may be obtained. 

[0042] In the characteristic quantity of the information about frequency spectrum, the element of this 
vector is the ratio of the half-value width of a spectrum to the frequency of the peak location of each 
spectrum, peak intensity, the half-value width of a spectrum, and peak intensity. Although it is not 
necessary to use as the element of a vector all the characteristic quantity mentioned here, the 
combination of at least two or more characteristic quantity is required from a viewpoint of precision. 
The combination of arbitration is sufficient Moreover, the array sequence of each element is also 
arbitrary and good. 

[0043] For example, the vector V constituted from characteristic quantity of the information about the 



frequency spectrum extracted from one biomedical signal is V= (p1, p2 .... w1, w2, w3 .... p1, p2, .... w1 / 
w2 [ p1 and ]/p2 ...). 

[0044] Moreover, in the characteristic quantity of the information about time amount, each average 
which is these statistics, a median, standard deviation, distribution, etc. serve as each element from the 
value of the time interval of a peak 13, the time interval of a bottom 14, the time amount from one 
wave-like bottom 14 to a peak 13, and the time amount from one wave-like peak 13 to a bottom 14. 
Similarly, although it is not necessary to use all the characteristic quantity as the element of a vector, 
the combination of at least two or more characteristic quantity is required from a viewpoint of precision 
here. The combination of arbitration is sufficient Moreover, the array sequence of each element is also 
arbitrary and good. 

[0045] For example, the vector H constituted from characteristic quantity of the information about the 
time amount extracted from one biomedical signal is H= (t1, t2, t3, t4 [ ... r1, r2, r3 ] ... d1, d2, d3, d4 
s1, s2, s3 ...). 

)fc jjc 5$C 3^C 3|C )fc 5|C 5(C 

[0046] Furthermore, the informational characteristic quantity about frequency spectrum and the 
characteristic quantity of the information about time amount are doubled, and it is good also as an 
element of one vector. Similarly, the combination of arbitration is sufficient, and the array sequence of 
each element is also arbitrary and good. 

[0047] In addition, the characteristic quantity of the information about amplitude value can constitute 
one n vector from the value of n points over one wave extracting [ characteristic quantity ], for 
example. Therefore, from the continuous pulse wave signal, many waves are extracted and many wave 
vectors are made. The feature vector in this case is taken as the mean vector of a full-wave type 
vector. Moreover, the distributed covariance matrix (or matrix of correlation) calculated from the full- 
wave type vector is considered as the description matrix G. 

[0048] Next, the contents and flow of processing change with cases where the case where the feature 
vector and the description matrix which were acquired with the data-processing means 7 register his 
description into identification equipment, and collating are performed. 

[0049] In registration, the switch 8 of drawing 1 is connected to a registration side, and a specific 
identification number is attached to the each people who registered the feature vector and the 
description matrix into the preservation means of an amount, and it stores. An identification number is 
inputted from the identification number input terminal 12. Here, it is not necessary to register all of an 
above-mentioned feature vector and the above-mentioned description matrix. A part is also 
satisfactory. Moreover, all characteristic quantity is registered, and when using, you may make it choose 
a required thing. Moreover, in registration, discernment precision of way which computed the feature 
vector and the description matrix improves more from as much characteristic quantity as possible so 
that his description can be extracted correctly. Although time amount will be taken so much by 
collection of much data, since a test subject does not register frequently, the problem on practical 
employment is not produced, however — since it is also considered according to secular change of the 
body that a pulse wave signal changes — being periodical (for example, 1 time per year) — it is 
desirable to update registration. In collating, the switch 8 of drawing 1 is connected to a collating side, 
and a strange test subject's feature vector and wave vector (the mean vector of two or more vectors is 
sufficient as this vector) are sent to the comparative judgment means 9. This feature vector and a wave 
vector must correspond to registration data. For example, if this registration data (the feature vector 
and matrix which were registered beforehand) is a feature vector about frequency spectrum, the feature 
vector collated must also be related with frequency spectrum. Moreover, in collating, the description 
matrix is unnecessary. 

[0050] Next, the comparative judgment means 9 is explained. 

[0051] With the comparative judgment means 9, distance with a strange test subject's feature vector or 
a wave vector, the feature vector that a large number registered, or (reaching) the description matrix is 
computed. 

[0052] In addition, if the feature vector corresponding to the biomedical signal of the strange living body 
which detected this time is set to X when the information about frequency spectrum and the information 
about time amount are extracted by the feature-extraction means 6 as characteristic quantity, distance 
|X-V|, |X-H|, etc. will be computed, for example. 

[0053] if the feature vector corresponding to the biomedical signal of the strange living body which 
detected this time is set to X on the other hand when the information about the amplitude value of a 



signal is extracted by the feature-extraction means 6 as characteristic quantity — for example, 
Mahalanobis distance (X-V) T-G-1- (V-X) and T-G(X-H)- 1- (H-X) etc. is computed. In addition, G-1 
shows the inverse matrix of G, and T shows transposition. 

[0054] And the person who registered the strange feature vector, the feature vector in the shortest 
distance, or (reaching) the description matrix judges it as a test subject However, when larger than 
threshold distance with the distance judged to be the shortest it is judged that there is not a person 
applicable to a registrant Moreover, when there are many registrants and it will take time amount very 
much if it collates with all registrants like, the feature vector which inputted and registered the 
identification number which carried out together registration, or the description matrix can be called and 
collated from the data storage means 10 at the time of registration (drawing 1). In this case, collating is 
completed only by performing the comparison with threshold distance, and decision of being him can be 
performed. Moreover, you may use for the index of decision of the include angle which vectors make in 
the comparative judgment of a strange feature vector and the registered feature vector. 
[0055] About the above-mentioned distance, distance, such as the distance used by statistical 
discriminant analysis, cluster analysis, etc., for example, city area distance, distance of Euclid, 
standardization Euclidean distance, and Mahalanobis's distance, can be used (Murakami ******: 
behavior-metrics series "science of truth or falsehood" Asakura Publishing, 1996). Each of four former 
distance is acquired as a distance between a strange test subject's feature vector, and the registered 
feature vector. Latter Mahalanobis's distance is calculated from the inverse matrix of a strange test 
subject's wave vector, the registered feature vector (mean vector), and the description matrix (a 
distributed covariance matrix or matrix of correlation), the above-mentioned threshold distance — a 
certain specific registrant — and (or) — others — it decides for every registrant from a registrant with 
the shortest distance in all registrants. For example, 1/2 or less distance of the minimum distance can 
also be made into threshold distance. Moreover, threshold distance can be set up using the statistics 
(for example, distribution etc.) of characteristic quantity. Since threshold distance may differ for every 
registrant, they is registered into the data storage means 10 with a registrant's identification number. 
[0056] If it is judged with the comparative judgment means 9 that he is him, after performing the 
actuation corresponding to the system to which the identification equipment by this invention is applied 
with the following correspondence actuation means 11, for example, log in authorization, a compulsory 
log out, etc. of a computer system, a series of processings are completed. 

[0057] Thus, with the identification equipment by the gestalt of this operation, measurement is possible 
between the time amount of arbitration at the time of day of arbitration which can always detect a 
biomedical signal, and a collating judgment can be made at any time. Moreover, since collating decision 
can make a collating judgment not only the time of the log in of a system but during a log in, when he 
****, the malfeasance which others also take the place of can also be prevented. 

[0058] Furthermore, in the identification by the gestalt of this operation, since a part is applicable also 
to medical information, abnormality detection of cardiopathy etc. has subordinate effectiveness, such as 
being useful also to an identification unit user's health care. 

[0059] [The gestalt of the 2nd operation], next the gestalt of this operation explain the case where the 
wink is used as biological information. However, except for the block diagram and detection section of a 
gestalt of the 1st operation, the block diagram of the gestalt of this operation is the same after a filter 
circuit, and explains only a part which is different except for a part also about a feature extraction since 
it is the same. 

[0060] By the way, there are also no optionality wink, reflective eliciting stimulus, and signals which are 
performed in intentional and optional, such as a signal by the reflexibility wink and eye which **, such as 
mechanical stimulus, a flash, and a strong sound, are stimulated, and produce, in the wink, and it is 
classified into three of the spontaneity wink almost produced in unconscious. Among these, the 
spontaneity wink is supposed that it has relation as deeply other than physiological meaning, such as 
desiccation prevention on the front face of an eyeball, and washing of dust as cognitive factors, such as 
an arousal level and cautions, a state of mind, etc., and it is supposed that the individual description 
appears it in movement of a palpebra. Therefore, identification can be carried out by extracting and 
comparing the individual description from movement of the palpebra by the spontaneity wink. 
[0061] There are eye ball lightning projection (drawing 15), an approach by the video camera, etc. in 
measurement of a wink wave. In the former eye ball lightning Fig. measurement, a sensor 15 is formed in 
the front frame and regio palpebralis inferior of an eyebrows top of an eye, and the differential amplifier 
16 detects a wink wave. Since this approach attaches a sensor in the direct body, it cannot be told to 
identification equipment that it is desirable (the Japan Society of Physiological Anthropology 



measurement research committee "a human science measurement handbook", Gihodo Shuppan (1996)). 
With a video camera, the approach by the video camera can photograph a test subject's face, and can 
acquire a wink wave from the video signal (Nakano, Sugiyama, Mizuno, and Yamamoto: "application to 
the wink measurement and nap detection by the image", a television magazine, 50 and 12, pp.1 949- 
1956). Moreover, there is an optical approach shown in drawing 16 as a simple approach. Irradiating light 
from light emitting diode 15 at an eye, the exposure light 16 receives reflection by the eyeball surface 
part or the retina. The reflected light 17 is detected by the photo detector 18. You may make it make it 
light continuously, and the power source 19 of light emitting diode may be made to light intermittently. 
Or only when making a discernment judgment, you may make it make it light. Although the configuration 
is easy, it is necessary to adjust correctly the location of the light and the eye to irradiate, and the 
location of a photo detector. A place which is greatly different from a pulse wave by the actual wink 
wave does not almost have periodicity, and neither the information about frequency spectrum nor the 
information about time amount can appear easily as an individual description. Therefore, let information 
about the signal amplitude value of a wink wave be characteristic quantity with the gestalt 2 of this 
operation. Moreover, although there is no periodicity in a wink wave, since one wave-like time amount 
size (time amount which winks) does not change with individuals by the remainder, it is unnecessary. [ of 
amendment of a time-axis like a pulse wave ] About a feature-extraction means to extract the 
description from the information about the amplitude value of a signal, a data-processing means, a 
comparative judgment means, and a correspondence actuation means, it is the same as that of the 
gestalt of the 1 st operation. 
[0062] 

[Effect of the Invention] Since a living.body is identified based on the storage value memorized by the 
characteristic quantity which detected the biomedical signal at each time at the time of two or more 
detection which determined beforehand that this invention explained above, and extracted it from the 
detected biomedical signal, and the storage means whenever a biomedical signal is detected at each 
time at the time of two or more detection, it has the effectiveness that a living body is discriminable at 
any time. 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the example by this invention. 
[Drawing 2] It is drawing having shown the plethysmogram wave (finger tip). 
[Drawing 3] It is drawing having shown the pressure pulse wave wave (carotid artery). 
[Drawing 4] It is drawing having shown the pulse wave detector. 

[Drawing 5] (A) and (B) are drawings having shown the pulse wave detector, (A) is a plan and (B) is a 
sectional view. 

[Drawing 6] It is drawing having shown the noise filter circuit 

[Drawing 7] It is drawing having shown the Fourier spectrum of a pulse wave. 

[Drawing 8] It is drawing having shown the hour entry extracted from the pulse wave. 

[Drawing 9] It is drawing having shown the hour entry extracted from the differential wave of a pulse 

wave. 

[Drawing 10] It is drawing having shown the information on the amplitude value before and behind the 
peak value extracted from the pulse wave. 

[Drawing 11] It is drawing having shown the information on the amplitude value between the peak value 
extracted from the pulse wave. 

[Drawing 12] It is drawing in which having extracted from the pulse wave and having shown the 
information on amplitude value. 

[Drawing 13] It is drawing having shown the information on the amplitude value extracted from the pulse 
wave. 

[Drawing 14] It is drawing showing the amendment approach of an extract time interval. 

[Drawing 15] It is drawing explaining the detection approach of the wink in eye ball lightning projection. 

[Drawing 16] It is the measurement Fig. of the wink by optical means. 

[Description of Notations] 

1 Finger Tip 

2 Light Source 

3 Photo Detector 

4 Filter Circuit 

5 A/D Converter 

6 Feature-Extraction Means 

7 Data-Processing Means 

8 Switch 

9 Comparative Judgment Means 

10 Data Storage Means 

1 1 Correspondence Actuation Means 

12 Identification Number Input Terminal 
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&{MRftM (1ST, fl/JUHMKfc»3 ) *i. MfeJ$ 
fflJH0)#a 2 Rtf 3 . UWIW-f XK?*Jf! 

C07 -< A/*— 0S&4 TI-Wm^fr^T-i : J9)Vm^ 

»ofliKJ:D»»8ii, W§fW=«fcT«A»»« 
(Ktttt) fc8«^**T-*fcll^4Jfc«*Ilf#R 

BW)ft*aWW)ES5fl:*il«tfcEII« (H3#flB) # 

BBSfl: (OTfcLT. aUMRift. SOMRtt) tfiEfcS? 
(CTitf. PZT^) TtfOT*&A*QJft&«>Jl£ft c ** 

<(iAi$5?yis§SK{iji$ 3 S:^. 



[0022] fflKRtt*>a&g(i. E8^Srtc*5Vvt£< 

tf±£wz#>mAm<i3imzimz%\\ 
■afcweru:. mmiztufhmmsss.&TsM.tnmikmx 

ffc^rt«&agrr*3ts«aj-<-*aBra*i£(BB4(A)# 

10 & (04 ( B) M 0 . v *m<o:6i£ t , (lAiiS'JISI 

a»u *mm<mmx\&. 05(a). 0 5 (B)t^-ri 

oK.. WZlZ&ftil&-3bXm2XlfcA,X'jSS& (ft 

m&zx<r>®w3k<rmmzt\\Lx , &mxw-y* 
¥fWti>mmz%.ytZix&<7>x. x owrtwa (dA 

[0023] JK88«e0»te«2tCOVvC«s 

jfijMIHBWMfeft (800~900nm) T'(±, ^f*:<7) 

ifijWMW*<0»« (800~900nm) C03t® 
2*«ofc«BA»8!B6BTtt, 7fe*%i:'aRtJ.i. : 5:V%i: 

[00 24]<J:lC, 7*;W-H!K4«:K!H'*-6. 7^ 

nm) i,zm.^&i$mmM^mft<omymw<?m%M 

50 (cifty'fXSrHKfe-r*. ««SOJBIBr«. H6 
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7 

htihoxhtuz . 7 -f ;u^-0s&4 ti^-r l & 
i hzjut, o. mmmmt u> > £i£*t-t t 

[0025]&K, A/D^g|||5$-i5eHJ-rS. A/D^ 

ffimnm^m.^? hvM,<ry±m,mv)—rmzxhi> 

t fc#J50m s JaTOMUTfti.*. L*>U 

xi±. mmmnmu)*L>M.xmimstLtz. i*, 

«fc o t ^mara imkzzmx* h . 
[0026] <J:fc#Sifttij#g6 fcowcBMH-* . * 

^»a-ri». 2i^is<o?g®iToitst«iaj#s6T-<i, is 
# {m&mmttLtim^xhBk^) *>£>ti#£tfi£aaj 

«'M«*^±-T S *^ Xh h . Hjk LT l- vfrv ->* { h9IE# 

mmizMi-zmmztmRt Lxmm-t&^. Rum 
^m^mizm-rtmm^mm&t txttna-r^^ 40 

[o o 28] 9m2frt>iatzM±. mzizimLs&t 
miz&m- h^m^3izj:<o^ w&Ltzft*%x-t 
h. m&Liz%it. mAvmmzxix&mgmztix 
v^. &.^x&iem?3izj:^xytw£Wi2tuzm$<,m 

/D^^S5^J:-?-C-f-f iS-7)Vm^Z$m%i\h. Z 

^TiiSfMtzixtzmtem^ii. <x<vimmiii^&6 50 
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6Wi. ®yjiLX\ l ^^1)m&m^t:®.ft-tZ^&i>-£ 

ttix^i. man. wmm^K-o (*iz\±) zv>m 
ftii^mmtz.^? htuizffl-tzffi®. ft-tco^rara 
MwwsflwiL m^nm&mzmt&'mxhh. <x 
<r>T—?&m^mxu. ztit>mmm.frt>. mm^ 

&£!&^xivm<ni*i®t%&d!> t m%z>. 

•vi-8tfmiimi / zmM2ti. nm^ wu&xmit 

#S9KA*3, f-^ffi##gl OtC&Sfifix-^i: 
tt)-jeoBMffi«i:««i»*«***S*=J:-»T, -?■<?> 

<Dtkm^si %m&i,zft\iz$m tx&<t. met/mm? 

taa«**»rigT* 0 . mmmizmmzft? z t &xz 
h. *tz, m&wsm. muf^x'rA^xD^ >mz 

<oX\ *AtmmLtzb%*iflzmAtfl8.>0iti?&^]E 
ft&i>Vli<ZbWX%*. 

[0030] &tz. mm. nyea-^yxf^o 

tfT-o^^A^ri:') lzttztfr>X&M<7)*iTmiz&m<?>&T 
mfzlfff? Ztt>XZ hc>X\ MM>*?-> <£>SUi 

m^y'irzxhT-iEn^t'izm-h^mt. 
mizit^xjmmzmtz. 

[003 1 ] #K^ttffi#K6£J:9tta$ft.S#® 
[0032] *r, if j^X^^ h/UcBg-ri»fS^fi»4, 



9 

hjwK—7Gm<7)mmnf i , f2, f 3 ■ • • 
08-mf 5*x-t*TOL-rv^v^) , tr-^s&gp 
K P2 ■ • • , htuco^-m^ <#e-?ffi<7Dl/2 

3&Kpl pz • • • i-3<7);v<.7 h/u^ffiitao 
itwi/pi. w2/p 2 • • • zm&Lnm&t-tz. ztz. 

z&lt) x\ mmmzwv&tsmmit. ^iosecmT 
E&ffc*'^ bivmxmi^mt lx. s*xy 

T'{±. t-7 1 3aa$RIHIHItu t:. t 3 . t 4 • - • 

( t6^T*L3&»ia5KLTV^v%) to 

1 4<7DB$|^fgpSdi . d 2 . d 3 , d4 • • • J.O (£*;J3:) - 
Oc7>j£jgO;tfhA14 (tf-7 1 3) 3 

S3 • • • Mixtni^ti-f ) o&u-s a 
»mtc u . m&<r)imm.m jer-jfc*w- s 5o~3ooiu 

[ 0 0 3 4 ] Hfc:. 4HN0Sflfitt:H*-£fll*IM±. Ktt 

^1-S(t-f-C0J5®ffl (vi,v, 2 ,v3- • ) SrlffliOJRr 
l 3(tfh-k 14 

e-? i 3(tf hAi 4)^-C'<o«ggco<i-f-lg4iM$-^a 

fitf S^t hX'Zh. &fc. 012TP-B. B-PT^-TJ: 
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[0035] [2l30j;3fc. e-? 1 3(*hA 

1 4 -^i^^ix^ffis<oeffl^igifgffi$-^® 
*k-r*cktT*4. set, mmm^<?>®&L%^& 
nw-? 1 3 (/t? h a 14) raofi#ffiines:#stfi 

io 5 w^r y vy*tfV8&^ s*o#^(4s . c: i r 

S«fcatC ^lmsi:+^/jN$V^^), I^H|SIfi5tot±, 

to^*tGOmsi:L, #StfttttB^n^40^i: LT^S. 
*^as^^ffSJffiH6Ofi^-<O40^£7)«(fS<i*<, lffl^l* 

[0036] i: ir^cos*a<atcK-f - hffimnm 

0«S»<0"*BIBIHI4, *«;30~40%SJ^»ri>^-C\ 

^$-5-<7)ia^tffe«^2o<?)iS^ ^ u$[Slf§IHI£ 

C4t*iiE^II^# c^)T\ e-^13 (-KhA 
30 14) t*tt «fc ^ ^lo^^co^tttiiT'Ji, ttJiJ L 

[0037] WTtC> ttttJ Lfc^«g9tfDfflttJclWW6 

2o^M»^i o s t-? 1 3?:«Jit-rs^oaai 

09T*{±, tcoi/2«7)iai:LTV%4. ,r<01/a±. &^A,B 
40 tOtr-^ORittcti:. 2oi0ay^^fflSTS^KH* i 
***i"Cv^ft3&»4,. locoiStf^ttajKli. -E-oi/2^^ 

ii, l^Wtiffifaiiit l zmt'>tlh{>coX'te%^coV. V3, 
2/3^0ffiSr^oTV^TfeMA>fSlffi(±^v\. *) , ft 

m t7tv^^B<oiir^=B^-ri.»^A. Boe-^^n t 

(?>m&<mmx-\&. n&&m^!^n(^mx\ t/25- 
w&Lfzmtf. mm&&&<r>&i&m&ui,z%Kh. z. 

<Oj:3tCto=t/(2n)t^f st. ks-ts^a.bo 
50 t-?fgpgtc7)ifc0!ILTSMfcU "?©<7)«®. 



(7 

1 1 

h, irW^ta^mm^m^m'oit. Steffi 

^racOl^raffiffl . 15£ttJi5 L . f^iffl^^ q Bacons 
IBOTc»9<335j£»ajl/CiJ^U 40j±i£TS:t- 

? 1 3<ommwi^^mi}^^Lxt^\ 

[0 0 3 81 4fc. jS^ttatSO^SRIOffliEti. t- 

£■£01 (011) Izbhb. ^aSfttU^n-lT'e-^ 
1 3 P^BSras-SiJ o fc^rato b~thb. f - ? 1 3 fa<7> 

C0039] «c. fi«i«;:B8-f Sffi*S£1*S&*fcira 
K-*tM*fctt#h<MiM) ZW£t lx, agents 

com®mm!4t^mz^xm B x-t2>. m^<rmmmm 
<s (fi<7)g^^. »flE*>jw-«N *§5fe<7)^i.. mm) £ 
\t. m^izxznimim-ikbmqtf^fr^tztb. 

Wfflc^ t S ft*a£HHflBHfc 6 £ k # 

(atretic) xm&ztx\ mm?)® 

znXoizm^UmZftiZbX. 
ff«flft«om-^<50S*Ha<OS!-fliS:ffi^ LW £>o£ «01^— 

[0040] a«c, T-f9m^m7iz-o\,^xmi-t 
h. f—rtm^mxte. mftnimmiii^mizx 
->xn bixtzifmm.fr h/k§.o (ttzii) 40 
mmmm&th. mmn&mizxvim 
*.b lx. mwm.*^? hMzmt &ftm<xmmizm 

?^£fltJ£U 1$m«i!ii^®6lz£y)im&bLX . 
[0 04 1] im%i}ii&mfre>ne>iihim£ti*e>. 

m^me^zx^x. urn**? Y->\stf-o<ot§r$t>$>z> 
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[0042] mmix^ vMzm-h'itmnvm&x' 

zx-miftzftWL&co-kxz*.? hwmmb-tz>i5&ii 

[0043] mm. 1 o^«c«^^»ai Lfc«« 
YMzm-thmmL^mmfrbm^Lfz^ v 

V= (pi, P2 • • ■ „ Wl , W2, W3 • • ■ . pi, p 2 • 
• • , Wl/pi , W2/P2 • • • ) 

[0044] £fz. ^B*=HW-4flHBO«8UITtt. tf 
-9 1 3^B#^SH S 1 4cOB$raSPi, -OCOJS 

Jgeotf hA 1 4A^t-^ 1 SST'OB^ia, 
<J5h-^ 1 3frt 3 Xh£.14&X<7)Sm<7)mfr$>. Ztl 

bcomtmx'bh&«w-i%. mmm^ 
wtf%&mb%z. zzxi>mt<. mmv&xz^ 

b^^iknftw&wmx.itbitfr'i&wx'hz,. 
[0045] w^(f . ioo**ft*6»6aas LfcB«ai 

H= (tl, t2 N t3. t4 - • ■ dl % d2 N d3 x di • • • 

ri, rj, 1-3 • • ■ ,si,S2.S3 • • • ) 

mxhh. 

[0046] miz. mmt*'*? bMzm-r sitfg^ 
m&bms£m-&ttm<rym&&&b4x . -00^ 

9 htUrmmt IX i> X V\ H t < . ffigO«*-&;b-£ 

[ 0 0 4 7 ] srfc, mnamizmt ?>mm<onmm.x^ 
mtit. x-ocmmzm-h nm<omsL&mm^mfr 

^Y.)VfrX'%h. ZcD^cnnm<9 hMi. &m 
^9Y)V<r>^K.^Y)Vb-^h. blV 

frt>§mLtz#mtkftmfm (ztiimmfm zim 
[ 0 0 4 8 ] mz . r-^saa#S7 i o 

mtifrwzh. 

[0049] sm^m-^izii. micox jvj-8£mk 

iz. smLtz^mAtz^Mnmm^mfxnm- 
h. msm^u. mm^Ajjffi&i 2frt>xjizti 
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1 3 

58B««raffl±<OI8IH«4t=flrV^ fcfc'U Affront 

r\ srbw (Wi«f. mm) fcfi»tjaw s-rta* io 
b)W??fi) mum**? hMm-t&n®^ 

WBfimfcfcJKrv*. 20 
[0050] at=H«HaiBf*S9fc:-3V»T»H^-4. 
[005 1 3 it® Pm^& 9 Tit. sNSlOttM^WS 

[0052] mmm*&6tzz*)ms&!zL 

x-v i . i x-h i • • • wtfixmzti&. 

[00 533 mmm^&6tz±')im&k.L 30 

£Xfcf$i:, "7/\7/t'^Eji (X— V) 1 

• G-i • (V-X) . (X-H)t-G-i- (H-X) 

[0 0 543 *LT, **K>Mf<? WI'fcSiJfi^SE 
&«rif«>J:3(c. filMtellfclKft'f-ftfcftfteiMliy 

1 0 *»^n?vai i/cn*?- « £ b *«r * S (0 

*^TL*A*»5*»OifaJISf**T , §S. **n<7)1«g 

[00553 m&vmmzi^xit. mt¥(vp\smm 50 



WM2 0 0 1-422 

1 4 

mmm. 3.-9 v ? k*>eji. wmza--? u » m 

It. ™7/Vxn&M&Z>%£mt:&iZbtfX'%& 

mm. 1996) . mmmrnvmit. u-mt, 
m^m/2&Tco$m&mmm£t-t'&zti>x'% 

x-i?«#*gl 0lcaHiLT*3<. 
[0056] tfc!g£¥iJllr#S9 T-*A-C'ft S fc WBr*#iii 

[0057] citfo «fc a zmmcmmizx hmAm<i 
mrnx-it. ±fcm^zmzmtt?>zbt)<x'Z&. am 

mzftozttfX'Z&ox'. *Afimj%Lfi:f£%k'i,z 

fl^tf&VKto2>tt?T&t>m<ZbtfX'%&. 
I 0 0 5 8 ] 5St=. *H*fiOJgSSt=J: 4«AWMTI±. 

[0059] [ft 2 aSdtOJBJB ] <Xt= . *^St«0?^B 

u»«Rt"c*o. mmfasuz^xi,-&t:m^xm 

tfztb[ R%&ffiHz^X<7>*Wlt9tt&. 
[006 0] bZZX\ HBfcli. «SffimM«. 

«»*.-&H«»0:<, b'mmmi,z± t S S %14K S OH 

ym. &m&mmmwm. >is®&m%b'b%i<&i£>') 
$-^->-cv^h$ixT±jo. &®<r)mmizitmA<7xm 
imh.hbatix^h.fcr>x. afmmmizx&mi 

<0iHS*^, <lA0Wa«r»ajLJtilW4ii:'C. flA 
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1 5 

[oo6i] Ksi&gosajgfcti. §gsj<miai£ (0i5) 
imv%$bT>?\<b\,zx^x®&im*m!>-rz>. ^<r> 

(1996) ) . b'r^^5KJ:&*a«±s t'-f:*#P<7 

j&gH#2> £ t h ( +1K glli. *ih Ill* : 10 

50, 12, pp. 1949-1956) . flS^Wfcfr&fc L 
T, 016£^ft^J&;fr£#&£. fBfc^*-F15 
A^agfcftMtfU *w8&3m6»±BgJ$*®StfH>SI 
SjCioTSJIt££»t&. ^cORIt3tl7$rS3fe^l8-C 

^ai-r-s^x-fc-s. ^3ty^?i--b'<om^i9(±, js^w 

fiflMKi. <lAO#Sfc LT^fLiC< ^. (MoT, * 
— ooaSBOBMW-'f X (g^Sr-r^^fH) {4s 

[0062] 

SBSW4 6. kV^SMR*1T*-4. 

[BfiIW>1B*$riiMn 

[01 



196)12 0 0 1-422 

1 6 

[01] *9MHC J: SUMPJ^ro -y ^ETPfc* . 

[023 mm&.®& (.f&z) i^LtimThh. 
[033 Emm® < ^ssm ) Ltzmx'b h . 
[043 reafe»aj»**LfcBtr*4. 

[05 3 (A). (B)ii, M««aj»t55LfcHT» 
0, (-A)(4±®0T-£> 9. (B)ttBraaHrft*. 
[06 3 >M X? <r/U*-0S&£*U£0T&4. 
[07 3 IH([«7— Ux^^^ h;PS-7nL7t0T'$> 
£. 

[08 3 m^hmtHL^mm^Ltzmrcib 

[09 3 *»W«4rtB»36»i?»ttajLfcB*nmiHB** 
[0103 Lfctf-^fllWirow»®iW 
[0113 MjS* i ^>tttiiL7te'-^<icoS<7DSi(ifflcO 

[0123 mm^^iULm^mcommiTikLrzmx' 

[0133 Wa^fcttfflLfc«IWtf>fl!*fcSUiH 

[T2143 ftas^lHMOlfiE*tt*nrrEaT*4. 
[0153 IWWHtStctJttiWl^iaj^WfeSR^ 
•?-&0T'£>&. 

[0163 3B¥W^fci4>IB*>WJeHIT**. 
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